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axle or - R, displacement of the purticle during @ 
pericd Is determined from equations of Kadomtsev 
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e 
where ee : fhLeld strength in section. Particles 
for which Ac = @ the authors call resonant particles. 
In weneral, /it is dirficult to discover eonditions 
that have to be satisfied by the field, which would 
ensure trajectories derined by equation: 


: Ia (e grt) eons. (4) 


sormecpond bo an absolute trup. The authors, theres 
fore, islmit themselves te the case when R is rinite 
but suffleiently large. They prove for R-—» OOtrajec- 
tories of particles differ by an arbitrarily small 
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fhritte and with da, OE —pOOleads to cquation of 
motion eimilar in structure. Next they show in the 
case ut 03, ,/0P PA O the displacement of the 
purticle during bending of the fLeld is proportional 
to 1/H, wile for the resonant case where Ody /dp 


-O snd with acy /0 pe . O it 4s proportional 

Lo vr’, In the former case trajectortes have then 
the ‘haps of displaced circles, while in the dae 
inge they have the form of horseshoes as on Fig. ‘4. 
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Turning their attentions to weakly crimped field, the 
authors start from a scalar pot*ntial of such a 
field? 


oo Tfs— 2 sinzs/, (20), 
where 


siz Rp, pis xt -t-27, x= r—R, 


and potential is valid for R>>L andh<< Hj» They 


discuss in detail trajectories of "locked in" and 
"Clying through" particles. To compare these results 
obtained from Jy = const equation, the authors 
finally investigate motion of particles from the 
standpoint of drift equations. They show modulus 
Card 6/10 of departure of solutions for the curved case from 
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ease of eeconunees. They compute drift angle Ac + 


per pertod for the straignt case, assuming it to be 
(in the approximation used) the sume as that of the 
curved fLeld. To estimate validity of the longitudina 
tnyartant approach, they compare drift equations with 
equations (3). They tind ratio of accuracy of 

drift equations and equations (3) by Kadomtsev are 

of the order of y T/L. Except for a small group 

of very slow particles with large T, whose velocity 
ranswe is exponentially small: 


4 oT 
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the majority of particles have Vv T/L~1, and discrep-— 
ancy between the theorles 1s small. The authors also 
conclude only resonant particles with App= omtr 
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Morossv, As T., Solovtyev, Le Ge 

Motion or Partieclea in a Serewed Toroidal Magnetic 
Pleld 

dhurnal tekhnicneskoy Pisin, 1560, Vol 30, Nr 3, 
pp 271-282 (USSR) 


The outhorg generalized the longitudinal invariant 

of the cerewed tLeld bent into a torus and used it to 
tnventivate the motion of particles in such 4 field. 
They started by a thorough exposition of the structure 
of the serewed field previously discussed in part by 
Spitser, Johnson, et al. ee refa). The rleld with 
the serewed symmetry Ho = H "5p ~ @z) can be rep- 
resented by means of a scalar /potentlal: 
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whee V(r) tT (Qnr), a: 2 T/L L =. pitch of 
the sertws; or, Py means of a yeetor potentials 


Noh, fatesinn Aye = 2 Nisyneosat, (2) 
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Usdnic the averaging method of Bozolyubov (i. N. 
Pocolyuhov, Yu. A. Metropol'skly, Asimptet icheskiye 
melody vy teorlt nelineynkh kolebanly (Asymptotic 
Methods in the Theory of Nonlinear OscLllations ) 
GIPEL, M., LO%D), they ebtain equations for the 
magnetic fleld lines and discuss also the exact 
solutions vor bhe field lines. These lines may be 
divided into two classes separited by a surface 
Mscparatrix": (1) collective lines rematning Inside 
a certain cylinder; (2) isolated lines Leaving that 
region. The section of the separating surface with 
phase 2 = eonst has the form of a rosette. Figure 
2 shows such a rosetbe "separatrix” for ns 3. 


In space the separates represents an neronalL 
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serewed surface with @ pitch Le. In addition to 
obtaining the equutton of the separatrix, the authors 
derive also the er express Lon for Lhe phase 


gnairts 
be bh tia at nh! iy 2 At 
: Ay =: 2H jn de} [/ +4 atta ae Mt OAL, ne 


exact to terms in nee. Next they derive the ex- 
pression for the longitudinal tnvariant in the case 
of "locked in" particles: 
J Aras Fu) == const. (12) 
and show that in the case of "flying through" particles 
the pertinent equation 4s given by: 
2ke 
Weg eee fy l an \/z “w(r)dr ~~ J,,2= const. (19) 


where GQ) aay eT; 4 is sore initial value of @2, 
and = L/n fe pltch of the magnetic field line of a 
particular harmonic, The authors extend automatically 
i the present case the proof for the absolute 
character of the trap (derived in the preceding article 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3 


Fags ok s 
: = REE oS yes Ba 
f. SA re ee 


f 


Motion of Particles in a Screwed Toroidal 77838 
Marnetic Fleld SOV/57 -30-3-4/15 


(A. I. Morozov, L. S. Solov'yev, ZhTF, XXX, 261, 1960) 
for the caseof a corrugated field) by conserving 
cither J, or W. A special feature of the screwed 
fleld motion is the absence of "locked-in" particles 
from the axis of the field, This may be explained 

by the fact that the alternating component vanishes 
as one approaches the axis, The authors also note that 
in the present field there exists a resonance only 
for particles moving against the fleld (H¥ <0). 
Again, .as in the corrugated field case, excluding 

the small number of particles for which VU T/L >> 1, 
one can claim that in the limitsof the longitudinal 
invarlant the screwed toroidal magnetic field rep- 
resents an absolute trap in the region 4nside the 
separatrix., The authors next investigate the motion 
of particles in fields with a strong longitudinal 
component bent into a torus of a suffictently large 

R, so anes one can neglect quantities of the order 
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Pies ts 
they Lilt themselves also to flelds whose pealar 
potential contains only the Plrat hawnonte. they 
compute dj tor the "locked-in" particles and 
ahow that ln the nelehborhood of the renonance, 
the particle does nol complete the path around the 
axis of the toras but follows some horsechue-like 
eurve, The "“Llytng-through” particles ure discussed 
usdne the W invariant, and the authors .. particular 
evaluate the wnount by which Che circular motion in 
the meridional planes of the torus is displaced 

- Peom the ais coe O. Winwlly, the authora disenuss the 
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and gave advice. There are 4 figures; and 6 references, 
4 Soviet, 2 U.S. The U.S. references are: L. Spitzer, 
The Stellarator Program, Report at Geneva Conference, 
1958; J. Johnson et al., Some Stable Hydromagnetic 
Equilibria, Report at Geneva Conference, 1958. 
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TITLE: The Acceleration of Plasma " the Coaxial 


rERIGDICAL: Zhurnal tekhnicheskoy fiziki, 1960, Yol. 30, No. 9, 
pp. 1104-1108 


TEXT: In the first part of the present paper, the authors investigate the 
equilibrium of an accelerated plasma, assuming acceleration to occur ina 
coaxial device with an azimuthal magnetic field.| The equation of 


equilibrium - V(p + H° /en) + (1/4x) (Ho) + ge = 0 (1) is written down, 
and on the assumption of isothermal conditions the equation 


200 dh/d2 + ad/rdr (r7h) = 0 (5) is obtained from (1) in cylindrical 
coordinates. Here, h = un“ /an, and c,, is the sonic velocity in the plasma. 


(5) has the general solution h = (6 /r°)(z - t2ctin r) (6). Further, 
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QEXT; The present paper deals with non-linear gurface waves of an 4deally 
conducting plasma in the presence of an external magnetio field. The rela- 
tion div v = o, curl v= 0 nolds for poth the potential fiow of an 4noompre& 
sible Liquid and the external magnetic field. The anternal magnetic field 
43 considered to be non-existent. substitution of the funotions y-and ¥, 


ox 
Laplace equation Ay « O- AY, = O (2). if the magnetic fiold ytrength 419 


x yet ey - tt 
gives HY, * * dy’ Hy * Py oe Vy * Ox (1)- y and ¥, satisfy the , 


measured in units of the alfven yelocity H = B/VAnes the following poundary, : 
conditions are yalid on the surface of the plasma: (we)? + (TWo)* * const 
and ¥ * const and ¥, * const (4)- fhe first section *8 devoted to separate 
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and after introducing the dimensionless variables 
tw 2 Zot, - a, a = 8B it follows that 
a, 4,7)? dy Hy sia) 

a ; 10) with 

ds\i__ Akt 5 in 
(zt) ~~ fn a aan F (10) 
rae 


Sra 1 ; __ 8 + (a8 +8) ee : “Ge. o> fe (11). 
pete, s=Setketne. Pie 


For a = 1(d, = d,) one has 2 = ty and there exists no solution in the form 


of a sepurate wave. Then, the integral of (10) reads 


(12). For lea | ss ‘2y) the solu- 


tion has the forn of a single wave on the surface of the heavy fluid. Both 
running convexities (at a >1) and running concavities (at a<1) may exist in 
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the present case. For reasons of symmetry, there is no solution for d, - dos 


into a concavity. Next, the author studies 
etrical conditions that are present in 

the case of separate waveo (of. figure). Here, the steady flow of an 
incompreagible fluid. in an external magnetic field is considered. The 
stream functions satisfying the Laplace equation are set up as series: 


When do. dy» the convexity changes 
periodic waves under the same geom 


pnaus 
Uy = vy + (v,e" + we) sin Xo (v,e¥ +- w,e7) cos 2x oan (14) | | ' ; a 4) : 
o == Hy + (He? + hye™ sin x -+ (Hye? + hye?) 0s 2x +--+ s a 
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By comparing coefficients one finds 
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0b y— Hb, = =—F 


a a 3 
3 ee cin) + Z (ayy Oyy)q— (5153+ biebpe)s ie 
’ 


ima =e ble — Du, sgl — A Oi +-2Hyby, (16) 
v3 ns 


where 4)+ 4,55 bos dio indivate the quantities v, + 1. = Qo! 


- - = tively. From the Sowneary 

de \ Pe dio? H, + hi ‘a A, h. oe y "andy 
= vi O it follows at w= «Vv ” 
conditions Hy | yad, 0; yiye-4, « a 7 
= « rom the equations of first 
hi=- He » 4, brothnds + a, b nthnds > F q 
4: 
(17) 
1+ < At (4 +t) {is— tt)! +4(ty ros 

= a Volr+ 


th (4— 4) 
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present paper is devoted to waves on the surface of a plasma cylinder rotating — 
about its axis. For the purpose of investigating such waves, the authors 
apply the general equations for the steady helical flow of an incompressible, 
ddeally conducting fluid ina magnetic field: (21) 

1)» 


ace +58 + pbb! — Fr + uw =0, (21) (22), 


sa=19,—-1¥, sb = 4 (I%— a); (22) (23); 
(24), 


pe =—s(u-+ BO), He Y= - (23) . (25)- 


3 oy oy 
10, == Hy 2 Uy ary = hay % (24) 


rH, H,—aHy=—%, H+ art, =|, (25) 


ghe “internal” and the “external” problem can be exactly calculated, and 
approximations are used only if these solutions are "fuged" at the "seams" 
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betwoen plasma and field. The functions ¥ and Y¥, are written as 

yn ¥ + ¥, % 2 Yo t ¥o (26). For the unperturbed state one has 

" ' y 7 zy = 

Ho - Hop’ Vor? Hy = Hyp R? Vy s VWerR (27)> Leos a plasma cylinder of 
radius R, which has a homogeneous longitudinal current and a homogeneous 
lonritudinal magnetic field, will rotate about its axis as a whole. More- 
over, the existence of a longitudinal surface current 4s supposed. The 
functions Yo, ¥ and Ios 1 for the unperturbed state result from (24) and 
(25)- Hore and hencerorward , the subscript R is omitted. In the present 


ence, Eq. (21) is linear. For the velocity and the magnetic field strength, — 
the following expression is found in cylindrical coordinates: * 


1 (ar), orp (beter eh (34) 


1 oy ” 
+} (ug) , Heng hr m\ . 
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ot (fovy ~ JH, i = 
me nape BEng) (8) 


follows from (23). The boundary condition for the equality of pressures 
reads 


pte Uellp—Jo,)® nH ee (36). 
—F—ER Iocan, 7 TT oom (36) 


| 


dhon formulating the solution to Eq. (21) as ¥ = f(r)sin nO, the expression 


(38) (38) x 


ig obtained for f(r). The magnetic field outside the plasma coluan satisfies ‘ 


the equation 
2 
Ay, 7 ate -0 (39). 
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For f (r) one ha 1a [x afe ar «= O and 
e Sy dr \P dr rr e 


fi ncA Tl) (anr) + Birk! (anr) (47), where I, and K, are Bessel functions 


with imaginary argument. The final expression 
soy a,(m— 1) + mt, : 
= k(1-+ 43) ae 


V(m—1y(h-+ et)at + m{1—(m—1)35] a —(m— 12? — 2a,me, + 
k(i+ et) 


H 
with €, 5 7 indicates that the quantity h, which ie necessary for a stable: ~ 
2 me 
oscillation, increases owing to the rotation of the column. This may result: 
in an instability. The steady helical flow of an ideally conducting fluid in. 


a wnagnetic field is calculated in a mathematical appendix. There are 6 Sov--. 
jet-bloc references. 
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determinant of the coordinate syaten. The tar lenotes the ive 
} 1 al, : 
the argument Xze Ho = H + H is a deconpou.$.cn anbe © Woogie» 


A linear, a toroidal, anc 4 tein fleid are oe). 
be exaycessed ag fu.tt. 
(3te.larater)., Ver: 
secuid part of 0: 
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pirfiealar, 

turzation on the sate 

corraugstad resonance field ana muitipole 
of force. in the general case, nefold clos 
was established ‘or the first time py I. 
KKKI, now 10, p. 1164). Interesting configurutic 
corsidering an irrotational magnetic fiecd which ds 
The suthors also investigite a generalizatio: uf tha me shod Sunt 
cicjg3 where H = HU Xa» Kor haa éx,) is a periedic funetion of 19 


: ; 
anater. This ig illsstrated by 4@ Te 
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ir tne fhealt face biealiv oye Jiae, the + .2 sarfaces oan: be exactly 
determined in this cage. All yrratle o> ¢neea diacugsed here (rosette, 
chains anc intertstautad tubes} on clef cant for piasma trapping. If 
the position of a magnetic surfaljs on: > digtricatzon of the lines of 
force on it are eroun, it. ws 2 .eael ia to seastruet the adjacent 
surfaces. At a rorcch digtenc. wore. the given surface, fields with 

fe axial ayametry (H = H(r,2)) ond 


he Aioal symmetry if - Hi j) ure siven oy wH, = ccnst, wri, const, and 
wWi+oer. Pm res oectivoly, where H, ia the magnetic-rield 


com,cnent on the given urfacs, which is perperdicular to z, to the 
~lines, and to tua helieul Linea Ba p-O72 = const, res ectivuly. I. kh. 
Gel'fand, N. I. Grayev, acid M. A. Laontovich are thacked for discussions. 
There are 10 figures and 6 referencoas 4 Soviet and 2 non-Soviet. ‘The 
two reforences to cngilsh-iansixg: publicaticna read as follows: Kaf. Br 
L. Spitzer, The stcliarator preprum, report at the Second Geneva 
Conference 1958, Rev. a: J. I. Jonnson et al., Secon: Geneva Conference 19958. 
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boas, 9 perturbation of the fora Pye, 7 aol {xer) sin raz (4) on 
magnatic surfaces at different h, and k. Since tha total fies (iS + (4) 


Tha dependence of the angle of climb of the linus of force cn mw mttaer 
characteristic radius cust usunlly be investigated separately. ‘sacar 
are aaio for We = ¢ hs I, (3r) sin 3 (r- zy) + hy I, (xr) sin se, kK 


and « = 34 hy - 3 at different noe The interval in vhich one Tine of 


fo not aymmotrics magnetic aurfacas can only ve snleulateda numert ably. 
‘ 
“at 


foree wig considered, 499 taken a3 C& 2 # Ni Nye 25 and 52, 2 * ote 
Int. vcation was performed by the Runge-Kutta ecthe4 with the steps 
gG° 50 1 
ty) cele boo 
with increasing ho» and tubes not enclosing the z-axis are formed at 
bo 0.6. 2) K = 35 RO 0.05, 4, = 0.1, and ho « 0,125. A pericdicity 


in « with the period 2%/3 was found in these eases. For k © 3,4,>° 9-3 


ean ie . In particular, the following cases were discuverds 


fe) 
0.3 and 0.6. The magnetic surfaces approach one another 


the aagngtic surfaces coincide with those obtaineé at ket, by - 0.6. 
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Nagnstlo surfaces of a triply twisiod «a BIVi/Si12 


Inaiie tho fully devoloped auriaces there occurs a now eurfeoa with a 
thros-loafed crosn s20tion. siis oontipication doos not rotate but corely 
vibcctas. Tho macnotio surfaces ddea;poas under tha notion of atrous 
parturbutiona, and the points lic on curva with holieal oroso ato%ions 
(Fir. 9). Tho figarea indicate tha ctesssoton of the curve points. There 
aso tO figuras and 5 Soviet rovarengdos 


BUENITZCD: November 17, 1960 
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226 22/2 So 
24. 6750 


Ut ° ) viyov, Le. 5S. 
SEORS s orozov, A- Toy Solov'yevy 3 
aes Pe ifigura- 
K some oquilibrius plasma cori1e 
TITLE: <dnetic consideration of so quid 
tions 


+ s § Ly Ve 20 
PeRICDICAL: zrurnal eksperimental'noy teoretichaskoy fizikl, ¥ : 
noe Oy 1961, 4316 - 1324 


fe yst being of interest in practice, 
2 igo a number of plasma sys+ems 2 epee 
een eoitiee of which cannot be described within tho limits 2 ae 
cy bay aeeee: Such are, @-G8-, syotens with acute-angled ao ss 
se eas with don injection ("Ogra”, nhesron ephaeno re ast ions 
of equilibrium configurations have been eae ney Seco cane 
er 8 1 t 
authors of the present paper Of: eres 
Geet Te ee dteensienal plasms configurations. In pane aries 
Stead in which the Larmor radius of both electrons an ane re 
ane: ith tie scale of inhomoceneity of the field, can nea ‘ 
See 4 odynanics ‘re systems studied here have dimensions 0 
aT ne oy so oce Systen ; ; a se 
Be iarcor radius ci vlectrons or ions. Two Limiting 


aa/ 
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may be distinguished here: in one there is a region of transition of the 
order of the Larmor radius between the plasma without magnetic fieid and 
the magnetic field; in the other, the whole region occupied by the clasma 
is of the order of the Larmor radius ("Ogra", "Astron"’). The authors re- 
strict thenselves here to one-dimensional problems, where all quantities 
are functions of only one coordinete (x}, and the equilibrium configuration 


(neglectire celiisions) is given by Viusov’s equations 


(c++ wn) Se LY’ 


wo.’ 
: (18, b) 


a f é 
va (E+ + Ii) St = 0: 


div E = ane \ (fe — I) dv, rot H = Ay (fi — f) dv, 
E= — V9, H = rot A. 
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If RL = 0 one obtains 


EP a — Ane | (fr (vs Ay ©) — Lalu. As ®) dv, 


AEEL ve (vs As ©) — fe (vs A, ®) dv. 


= 0) 


Sa — ne \ (fr — 1) dv, Sg | 
“tA, -= — “Ev, (fr — fd dv. (11) 
1 Ane 


ow — AE (oy Ue — 1) dv. 


results. The solutions of (5) or (11) are obta 
way by taking the plasma to de quasineutral. 
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by introducing dimensionless parameters (this holds for x(0). For we? /T)1 
andx%1 one obtains 


r — in | tg % [tg #] +2 (cos % cos +) ' sin y= a. (20) 
4 i 


which fite the result by Ferraro (J. Geophys. ,Res-, 57, 15» 1952). The 
present study is then extended to a plasma scrow (Fig. 3), in which the 
charge is compensated by cold neutrons. This system is described by 


aquations a?a/ag? - a/'\ 1a"; yr- 4 in(1-a°) with the integral 


a? ene + a(1-\i-a"), where h, = H,eD,,/Hev,,, H, being the field strength 


for x «0. 


te ALE (kb) —E (kal? — 9) 4-2 (1 + 2089 1K () — F(R, 2 — Wh, | isi 


Card 5/10 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001652310019-3" 


APPROVED sivas bupemachosia eieo120u9 CIA-RDP86-00513R001652310019-3 


ERE Ty! z 
ee ee 7 Sie AGM Saas, eee en ee eee : 
5/056 i /040/005/005/019 
Kinetic consideration of BOmMee.. BiC2 /B201 


4s obtained here for the field change. Finally, the suthors examine the 
interface between plasma and field for ions with a Maxwellian distribution 
in x «= - @, where the charge is8,in turns compensated by cold electrons, 


V Te se | 

Be YE dx[t —- exp atl + 98/4) aU ey (29) 
9 Q 

4s obtained here. The motion in an axially symmetric field $8 studied in 

the following section. A plasma column of monochromatio ions and cold 

electrons (with “axvellian distribution) is here considered firet (H, #0, 

all other quantities depend on r only). For Yi. = © the don trajectories of 


this system are as shown in Fig. 6a or 6b, depending on whether the Larmor 
radius ie lerger or smaller than the column radius. Instead of (11) one 


has 
soo Sane, Welty eects hee eter PRET Ge r 
Ea) Gale Ge) - 
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Q mentuns 
4s the generalized momen 
1 particle flux, and P eee 
i ee rae tts + ex. /c) = const. In dimensionless para 
Qs enrv, = const; - tg Z 


s 


tain 
(a = eh /NCV ys pe P/uv,) one obtains 


d 4eQ pir—a ; 
dr ‘c Ge) = Hees VTP (35) 


and, with N= \ n2:rdr 


4 


‘ wren gore 
: 2nQ dr ' 
N = oa Vi-oeir—o 


2 io Pye a 
In zeroth approximation @ = @ HOn/2: Me, an 


aN rraiete lt pete 
H= H{\— Ste are cos a 1 


Cerd 7/10 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3 


24,705 
$/056/61/040/095/605/019 
Kinetic consideration of some... 3102/2201 


For a nonrelativistic plasma (0?/v2 >t) ¥* (1-6)07/(1+8). is found, and 
further, ‘ 


far /dtt =~ a/V1—al, (48) 
a mall -y(l +O tm BU $V pa.. (49) 


The thickness of the transition layer is thus found to be 


— 


§ ~ (me/aze"n,) [1 + yaoi’. There are 8 figures and 6 references: 4 


Soviet-bloc and 2 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: L. Tonks. Phys. Rev. 118,2,; 1960. 


SUBMITTED: August 3, 1960 
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24.yi0% B104/B209 
AUTHORS: + Burshteyn, E. L., ane Solov'yev, L. 8S. 
TITLE: The Hamiltenitan of an averaged motion 
PERIODICAL:  Akademdya nauk SSSR. Doclady, v. 139, no. 4, 1961, 855-856 | 


TEXT: In solving many physical oroblems one may use a method of approxima- 
tion in which averaging of the respective equations end their representa- | 
tion in canonical form leads to their first integral. This study is con- 
cerned with a methec of obtaining averaged canonical equations. The first: 
section deals «ith «averaging of differential equations of the form 


Ss ata lti ” 


™~ 


with a amall parametor ¢, which are periodic Functions of t. Theee estan 
may be replaced by 


R, 
a Career + tos (8,) +.. 
CT 2). 
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where ty £,.(§ 49) and Mh, are periodic functions of the argument t. the 


mean value of these funotions with respect to t (with constant 34) is 10° 


a ~~ - oe pa . 
defined as f = \fat, where f = f - T. In the system quoted ladt, the 


functions =,, remain undetermined. The unique definition of "4 and ey 


‘Ak 
necessitates the introduction of additional conditions. The ‘simplest of 
these is the vostulate that ‘the Mt vanish. The second section dealS’ with 1S- 


averaging cnnonical iiamiltonians, with 


: dq, aH _* ‘dps __ oH (6) 
yak ee a Thala 


taken as a starting point. hen Ak da properly chosen, (2) may assume the 
Hamiltonian form. For’the determination of Wee? the canonical transformation 
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a s 
a ze Play Pas t,@), 2 a: iF, F(q5s Py t, €) 18 applied to (5), 


The ee function is iran in the form of an expansion 
F=q,P, + €F acer » °F g(ayrPys*) + eee » The expressions for 7, ae 
and "h pk defined by ( 3) are shen determined by successive approxiza tion! 


rh ™ a + EN ok + veer PO ® P.. + EM ok + soe » The relations 


OF, ‘ = oF, 
Thea = GB’ Then ™ 5G,* 
oF, OF aFy___dthy af 
Tapa ™ IP, + 35,80, 37," , Thea ™ 3G, — 50,90, 0F, ° 


hold, where Fy = FCG Py: t). ‘The expression 
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<— 


o = oe tee 
Nha = “hee ™ + Naga “Oa, qit Maan 04, 09, Oe (8) 


4s obtained urder the assumption that the Fy are periodic functions of 
time, so that ¥ = 0. In order to establish symmesry, “ha m and pk oF 
chosen in the hae 


= = ee ra 
Nit = “ee ™ % ha ghee “, 


Non = z (8" ) ® 
+ bd a 
Thus, Eq. (6) in conformance with (5) and (8'), may be obtained from ap- 
proximative equations in the canonical form with "averaged" Hamiltonian 
at an accuracy of up to terms of the order of ¢é¢: 
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— , edly , &f on ait Fy 3! . 
eH SES (sere flit 5 apt) (9). 


Application of shesa averaged equations to the gotion of charged particles | 
in quickly variuble electromagnetic fields is not restricted to nonrela- , 
tivistic cases on./: “on.ver, the explicite forn i9 very- complex. -/The° 
Hamiltonian averag-¢ cvet one ecordinate is discussed in the third section 
of this paper. It is ussuned that the Hamiltonian to be averaged in the © 
sense of the first two sections of the paper) is periodic with respect to 
one coordinate (which need not necessarily be Cartesian). The last section 
deals with an application of the above calculations to the averaging of 
magnetic surfaces. There are 5 Soviet-bloc references. : ‘oe 


PRESENTED: December 15, 1960, by A. L. Mints, Academician 


SUBMITTED: December 6, 1960 
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Zuyeva, Ne. M., Morozov, A- I., and Solov'yev, b.-S. 
antennae fi 


Exigtence of magnetic surfaces of a periodic magnetic 
field having large longitudinal components, accurate 
to terma of the 4th order 


PERTODICAL: Zhurnal tekhnicheskoy fiziki, Ve 52, no. 1) 1962, 897-899 


WEXT: Magnetic surfaces are shown to exist, in fourth approximation, 
in the general case of a periodic field which has large longitudinal 
component H,. Magnetic surfaces not found by numerical: methods either 


occur in higher approximation, or their effects are exponentially emall. 
She equations averaged according to N. N. Bogolyubov for the lines of 
force of a magnetio field have unique integrals when terms of the order 


gq /H y4 are taken into account. 
4 ' 


SUBMITTED: March 5, 1962 
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Dokl. AN’ S8SR 147 no.5t1071-1074 D '62, (MIRA 1632) 


1. Predstavleno akademikom M.A. Tleontovichen. 
(Plasma (Ionized gases)) (Magnetic fields) 
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MOROZOV, A.1.; SOLOV'YEY, L.S. 
Geometry of the magnetic field. Vop. teor. plaz, no.2:3-91 '63, 


Motion of charged particles in electromagnetic fields, Ibid.1:177=261 
(MIRA 17:2) 
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ACCESSION NR: AT4019714 - 8/3041/63/000/003/0245/0289 
AUTHOR: Solov'‘yev, L. s. 


aeeenennnenn einen : 
TITLE: Symmetrical magnetohydrodynamic flows and helical waves in 
a round plasma cylinder 


ges 
ae acon we ae 


‘SOURCE: Voprosy* teorii plazmy*, no 3, 1963, 245-289 


8 TOPIC TAGS: plasma, plasma cylinder, cylindrical plasma jet, mag~ 
\ netohydrodynamic flow, axial symmetry, translational symmetry, 
helical symmetry, helical flow, helical wave, linear wave 


“el 


ABSTRACT: The general flow of a compressible liquid having helical 
symmetry is considered. Although the expressions can be derived in 
terms of only two spatial variables, the usual cylindrical coordi- 
nates are employed in oe analysis here, since the transformation to 
the new coordinates is hot complicated. The equations for the axial | 
. and translational symmetry are obtained from the helical symmetry by | 
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ACCESSION NR: AT4019714 


going to the limit as the pitch of the helix goes to zero and to in- 
finity, respectively. The section headings are: Introduction. 

1. Stationary helical flows. 2. Helical waves. 3. On the stability 
of a cylindrical plasma jet in a magnetic field. 4. Nonlinear long- 
wave axially-symmetrical oscillations of a plasma cylinder. 5. Hon@ 
linear helical waves. 6. Linear waves in a compressible plasma jet. 
Appendix. Curvature and torsion of the coordinate line x4 in the , 


case when 09,,/0%3 = 0. Literature. Orig. art. has: 173 formulas 
and 6 figures. 


ASSOCIATION: Institut elektroniki, avtomatiki i telemekhaniki AN 
GruzSSR (Institute of Electronics, Automation, and Telemechanics, 


AN GruzSSR) 
SUBMITTED: 00 DATE ACQ:. 12Mar64_.. ENCLs 00 
SUB CODE: PH NR REF SOV: 016 ~ OTHER: 009 
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DEM'YANENKO, D.M.; KOROZA, V1.3 RODA, A.Ae} SOLOV'YEV, gait | 
Applicability of analog computers for comerperred eter 
trajectories in linear accelerators, Uskor haa ati 


'63. 
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AUTHORS s Morozov, A. Ie, Solov!yev L. S. 
TITLEs Symmetric magnetohydrodynamio fiows 


' af 
PERIODICAL: Akademiys nauk SSSR. Doklady, vV- 149, no. 3, 1963, 550 39 


| : 4 by’ 
TEXT: Por the stream functions ¢,» %; 159 I which are define y 


eneewn een ete ane ate ae Reem ome 


Ge) a) aris) (":) (" | (6) 
® —\y | = Ca ’ 
if us 2 is. Hq, ; '° a P 
Bek! Pee ale 
= ('*) we a (*) ('>) 7 ! 
oa j= f--3 ’ 
the system of equations  ~ ort! a i 
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Symmotric magnetohydrodynamic flows © - B112/B180 
1 a te cane, 
£ At ape Sf (OR! — pp (WUE) + app aE eT ssi 3 
pa Bt, @ ABY' > 2A yr. g, 
Te a ee i oa 
£ B o - Be U } ! 
wet po4 hy Bey, sev | a1) 7] 
: ‘ 7 
%, tyP\ ag \_ (° we \ ag r 
(i)- (ea. li) Ga)“ (FE A 
% vy\ _ A [¥o?\ , BB a 
()te(n)= :(¥ )+ (%), os (12) 
: 


2 \ - 
where A* = 1pzri, 4, —. | 46 derived. The equations (10) = (12) 


desoribe the stationary flow of an ideal conductive compressible fluid in| 
a magnetio field with helical symmetry. A and B are arbitrary functions 
of c- Examples of plane and axially symmetric flowe are considered. 
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TITLE: Curront eddies and critical surfaces in nametohydrodynamic flow \ 6 
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SOURCE: Prikladnaya matenatika i mekhanika, v. 26, ne. 6, 1964, 987-995 


MOPIC TACS: MID flow, ideal fluid, plasm flow, steady flow equation, propagating 
wave, gonic line, stubility criterion, mimetic pressure 


ABSTRACT: The steady-ntate axisymmetric flow of an ideal conducting plasma across 
an azimuthal mametic field H is studicd analytically. The purpose is to investi- 
gate singular points on the family of current curves rH » const and to calculate 


the form of the critical curve where v becomes equal to the propagation speed 
| % mV cr + HA np ° The flow velocity is assumed to have two componenta v. and v 


and, physically, the problem corresponds to the flow between two electrodes (see 
Fig. 1 on the Enclosure). It is assumed that the magnetic pressure is small com- 
pared to the gas pressure B = SnpH-* > 4. and that the flow changan slowly alons the 


ai 4 ’ . 4-71 O€\8 
z-axis. The governing equations then becomo 7 Toe. seals W 6) + --(5- =) oa U 
and .4/ ert = Bit)”, (hart VG), Taking the r and z derivatives of the current curve 
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1(r,z) = const, it is shown that the sings) 


4 
Pain 


ar points of this family of curves lie on 


the curve 00° (see Figs 1)+ Taking the cocond derivatives of I, it is found that if 
the singular point on 00! lies below 3" 0.92R, vos 0.22u, the curve is of the 


elliptic type, whereas if above these point? “he curve is hyperbolic. shurmore, 
assuming U = const and the parameter B(E) variable, the governing cquations uve 


“go 4 68, 8 1 4 16 JB 
written for both weak and strong magnetic fields We -+ ao TI + oa = 0, 


Wp) + 5 + prt! a U and to a first approximation (order & + Le =O, b= const) the 


sonic surface is found to be planar, or v*(z) = 1/3 ue. Correcting thesy results to 
order V, the curves of Fig. 2 are obtained (see Fig. 2 on the Enclosure) where UA -- 


corresponds to the negligible terms (¥')2 an 


" gtrong fields where Be or W are neglected, 


a OB shows the sonic curve for weak and 
The stability of the flow is invecti-~- 


gated up to ordor E. It is shown that for stability relative to axisymmetric 
perturbations the derivative of He /r* must be negative, and for helical stability, 


rH2)’ should be negative. "The authors are 


grateful to A. I. Morozov and K. V. 


Brushlinskiy for their valuable advice.” Orig. art. has: 5 figures and 50 equations 
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SOURCE: Zhurnal tokhnicheskoy fiziki, v.34, no.3, 1964, 429-443 


TOPIC TAGS; plasma, plasma flow, plasma acauxta accolerator, adiabatic plasma flow, 
magnetohydrodynamics, stoady magneto hydrodynamic flow 


ABSTRACT; Tho steady isentropic flow in tho annular space botween two cooxial surs. 
faces of revolution of a perfectly couducting compressible fluid in the presence of 
an azimuthal magnetic field is discusscd in some detail. The calculations wore un-- 
dertaken because of possible applications to plasma acceleration. The magnetohydro- 
dynamic equations are specialized to the case of isentropic flow with axial symme~' 
try in which the radial and longitudinal components of the magnetic Zield and the é 
azimuthal component of the velocity vanish. The resulting equations are discussed } 
in two limiting cases; 1) the width of the annular channel is small compared with | 
its radius, although both the width and the radius may be functions of the longitu~- 
dinal coordinate z; 2) all quantities are slowly varying functions of x. In case 1) 
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it is possible to solve the problem for arbitrary channel shape. The solutions in| . 
which oither the hydrodynamic or the magnetic pressure is small compared with the’ 
other are discussed in more detail. It is found that under some conditions tha cur- 
rent may reverse and the magnetic field may act locally to decelerate the fluid. In 
case 2) the simplified equations arc still nonlinear. Their solution is formulated 
as a Cauchy problem: one boundary of the channel is specified, together with the ° 
flow rate along it, and the other boundary is obtained as part of the solution. a) 
number of solutions are obtained for the two limiting cases of 4 cold plasma, and | 
of “isomagnetic flow" (the magnotic ficld proportional to the product of the fluid | 
density and the distance from the axis). The shape of the "critical surface" on 
which the flow velocity is sequal to the velocity of magneto-acoustic waves is dis= | 
cussed. Orig.art.has: 94 formulas and 5 figures. nO 
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SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1141-1153 


TOPIC TAGS: plasma, magnetohydrodynamics , Hall effect, plane parallel stream, steady 
flow 


fa perfectly 

ABSTMCT: The majnetohvdrodmamics equations for the steady flow o . 
' Gonducting plasma are modificd to take account of the Hall effect, and some Con - 
sequences of the modificd equations are derived. The modification of the magne to~ 
i hydrodynamic equations consists in replacing the usuai equation; rot(v, Hj=0° »y 
aay ae 1 
B+ ve H)— se (ds MI = 0, 
\ and introducing the equation 4 
: 1 i ee 
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/ for the current Jj. Here vg is the electron velocity and v is the ion velocity. In 

the remaining magnetohydrodynamic equations the velocity is assumed to be that of 
the tons; thus, the electron preasure and the inertial forces of the electrons are 

; neglected, Two stream functions are introduced (one for the tonsa and one for the 

_ electrons), and the conservation laws are derived. The plano flow in a channel 

’ pounded by cylindrical walls of arbitrary shape is discussed in some detail, and 

\-solutions are obtained for a narrow channel and for a channel with slowly varying 
section. The walls of the channel are regarded as electrodes through which current 

" enters and leaves the plasma; the flow is thus of tho type that occurs in a magneto 

’ hydrodynamic accelerator or pump. In such a system the Hall emf at the wall of the 
channel is tangent to the wall; the conductive wall will thus short circuit tho Hall 

‘ emf and a peculiar Hall-effect boundary layor will develop. This boundary layer is 

_ not discussed in detail. It is assumed that the boundary layer can be avoided by em 

| ploying slotted electrodes. Orig.art.has; 98 formulas and 4 figures. 
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i ABSTRACT: In this paper, earlier theoretical work of the authors (DAN SSSR, 149, 
| 3, 1963; ZhTF 34, 3, 429, 1964) concerning the magnetohydrodynamic acceleration 
of a perfectly conducting plasma in an axtally symmetric channel of annular cross 

| Bection is extended to include rotation of a placma and the presence of a lingi- 
' tudinal magnetic field. The magnetohydrodynemic equations are taken fran the 
. earlier work in a fom suitable for axially symmetric calculations, end their in- | 
. tegrals are discussed. The flow in narrow axially symmetric chamels is then dis-. 

| Gussed. The flow in narrow axially symmetric channels is then discussed in de- = 
: tail. After the general integrals end the appropriate form of the Hugamict equa- : 
; tion are derived, flow with infinitely small initial velocity is discussed sepamte: , 
, ly for the two cases that the redius of plesua (of infinitesinal but variable hag 
‘ 


( 


Card aa 


i 
i 
i 
f 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3" 


1 1 8638-65 ~ SNR NEA AMD a ete NOE A ee er an hernia 
ACCESSI ; 


SUBMITTED: 18Jul63' =" | ‘'. ENCL: .00 SUB COE: KE, IM 
NO REF BO¥1 005 | ORIER: 000 
1 ; 
' Card 2/2 : c ee ti ES . ‘ Sa Piya = 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3 


Ca Rt, AP4O41969. 


section) is or 4a not constent. The velocity of flow cannot pease continuously ~ 
through the local signal velocity; the three possible tyres of continuous flow | 
(flow velocity always greater than, equal to, or less then the lecal signal veloc-:. 
ity) are discussed separately. In the final section the authors treat the flow 
of a cold plasma in a channel which need not be narrow, but in which the redif 
of the valls are slowly varying funotions of, the axial coordinate. Orig. arte. 

bas: 96 formulas end 6 figures. 
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SOURCE; Zhurnal tekhnicheskoy fisiki, v.34, no.9, 1964, 1866-1875 
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HW ' ABSTRACT; It is proposed to suppress the development of certain instabilities in a) — 
} {plasma by injecting currents or applying local corrective magnetic fields of : 
+ strengths and at locations detormined by the developing instability itself. The p 
| posal is 4{llustrated by a discussion of the flute instability of a plasma cylinier 
‘confined in a magnetic field between magnetic mirrors.,A number of probes would be 
| disposed azimuthally about the plasma cylinder. Should an excrescence begin to de- | 
| velop, the. nearest probe would sense thie and the signal from this probe would couse . 
- | application of an additional magnetic field at the appropriate thereby actin 
| creasing the local magnetic pressure and driving the exorescencs : 
log the plasma, Altematively, the signal from the probe could ¢ 
‘ gurrent to be injected into the plasm through electrodes ou ef 
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| ee It is estimated that for a 2 m long 60 cm diameter deuterium lauma oy- | 
| hinder in a 104 Oe magnetic field, having a particle density of 10123 oan3 and ther-}': 
er | mad velocities of 108 cm/sec, corrective currents of the order of 30 A or onrrectivé | 
i+ ‘magnetic fields of the order of 50 Oc would be required. The nature of the feedback} ’ 
| required to achieve stability is discussed in some detail for the siaply Taylor in-|.: 
‘stability of a plasma layer in magnetic and gravitational fields and for several in-| 
(stabilities of plasma cylinders, including constrictions, the helica) instability | 
lan the presence of @ longitutinal current, and the flute instability of a rotating 
"filament. It 1a concluded that stability can be achieved in all these cases, but 
‘that the foedback signal must provide information conceming not only the present 
_ imagnitude of the developing instability, but also concerning its rate of growth. 
| “the authors express their gratitude to Acedemicians L.A. Arteimovich and M.A, Leont 
‘vich for their interest in the present work, and also to M,9,loffe, Ye.1.Dobrokh 
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SOURCE: AN SSSR. Doklady*, v- 154, no. 2, 1964, 306-308 ~~ 
amics, conducting fluid, compressed fluid, 


TOPIC TAGS: magnetic hydroayn 
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flow, magnetic field 


ABSTRACT: A two-dimensional and axially-symmetric flow of a compressed 


conductive fluid was examined. Authors assumed for simplicity that fluid is 


nonviscuous and non-heat conducting Then the stationary flow is desc ribed 
by the following magnetohydradynamic equations: 
GQ) p(v¥) v= — Ve + UH, 
(2) divev=0, div He 0, 


(3) ‘rote =, pTWVS = ¥m/*y 
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- . Td acaetc field; E= electrical field. The following system of eau 
. was then derived for the examined axially-symmetric flow: 
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Two-dimensional flows in a narrow channel are described by the system: 


= const, 
. ae an p mee const 1 
Ww + a 48H = U = const, 
dS di \% 
puT as = Vm (Fz) ‘ 
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TITLE: Equilibrium of plasma pinch with helical perturbations 


TOPIC TAGS: plasma pinch, plasma instability, plasma containment 


ABSTRACT: It is shown that the appearance of singularities in the. _. 
linearized equations for perturbations of toroidal plasma configura- 
tions is connected with a qualitative rearrangement of the struc~ 
ture of the magnetic surfaces, and that arbitrarily small static per- 
turbations can lead to finite changes in plasma configurations and 
thus noticeably affect their stability. The configurations con- 
sidered are: 1. Cylindrical magnetic surfaces with helical pertur- 
bations. 2. Equilibrium helical plasma configurations. 3. Force- 
free plasma configuration. The first case results in a wavy mag~- 
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netic-surface structure with the elliptic and hyperbolic singular 

points lying on circles. In the second case it is shown that, de- 

~pending-on-the-choice_of the initial equilibrium configuration, the : 

: development of instability reduces to the formation of @ stable file 

_mentary plasma structure. In the case of a force-free plasma con= 

- figuration it becomes possible to obtain the stability conditions 

- for a plasma supported by an ideally conducting liner. This report 

was presented by M- A. Leontovich. Orig. art. has: 6 formulas and 

[1 figure. 
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ABSTRACT: The authors investigage the topography of the stationary point of the square of a 
magnetic field. It is shown that only saddle points of B2 may exist along the axis of an 
axisymmetric field; minima of B2 cannot be found in a plane field; a minimum of B2 cannot 
be found in an axisymmetric field in a point which is not on the axis if the field direction in 
that point coincides with the symmetry axis z. Consequently, axisymmetric traps with 
minimum field region can be designed by using an azimuthal field as a basis (e.g., in 

‘| conjunction with a superposed quadrupole field) or a basic radial field such as proposed by 
J, Andreoletti (C. r. Acad. sci., Paris, 256, 1969, (1963)). Since such a field has a very 
simple configuration, the authors study the properties of such Andreoletti fields the field 
strength lines of which become concentrated when approaching the z axis. Several possible 
solutions are proposed for magnetic mirror traps with special pole pieces or appropriate 
surface currents. Orig. art. has: 26 formulas and 3 figures. UDC: 533.9 
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ABSTRACT: A similarity analysis is made of a two-fluid, fully foni:od plasm 
tential is defined for ions and 


electrons “MeVe = rot ¥,, nyvy = rot W 


i = 8%, — ¥,) + Me. 


The sinilarity parameter for the “flow is defined by 
el W— Hel charact 
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' For the case of a flow in a coaxial channol of arbitrary cross section E becomes. 
ee 1 | 


Because of the fact that y is a three-dimension:1 vector, one can construct 
three & parameters, In the absence of dissipation terms and for n> 0, the 


magnetic field degenerates into an electron component where one can show that an 
takes on the physical meaning of a “charge exchange" parameter, Orig. art. has: . 

16 equations and 3 figures, * 
ASSOCIATION: none 
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| srrLes Stability of magnetic surfaces 


SOURCE: AN SSSR, Doklady, v- 168, no. 1, 1966, 16-19 


structure 


TOPIC TAGS: magnetic property, surface property» coordinate system, 
stability, magnetic field 


ABSTRACT: An approximate integral is found for equations 
of the lines of force of 4 magnetic field with a large 
longitudinal component in an arbitrary curvilinear 
coordinate system. The accuracy of the approximation 
depends on the selection of the curvilinear coordinates 
for the longitudinal and transverse components of the 
magnetic surfaces with respect to weak disturbances in 
lthe magnetic field. A right section showing the typical 
\ gatructure of stable magnetic surfaces is given in the 
figure. Orig. art. has: 1 figures 13 formulas. 
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are swaller than the distance to tho magnotic axis, The feasibility 
of realising such a magnetic configuration is thus connected with the three-dimen- 


sional nature of the magnetic axis and with the ellipticity of the normal sec- 
tions of the magnetic surfaces, Orig. art. has: 8 figures and 47 formas, 
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Sy ~y i 
CITLE: Contribution to the theory of equilibriws of a plasma in a toroidal magnetic _: 


_eFap 


“egPpic TAGS: magnetic trap, plasma stability, thermodynamic’ equilibrium, plasma 


\ 
SOURCE: AN R. Doklady, v. 170, no. 1, 1966, 75-78 : | 

magnetic field, perturbation theory | 
i 


concitions (the <rusxal and Kulsrud conditions and the Newcomb condition) to the 
magnetic differential equation of a toroidal equilibrium plasma configuration. Solu- 
tion of the differential equation for the toroidal magnevic surfaces in the linear 
approximution shows that the presence of resonant harmonics can cither destroy the 
magnetic surfaces completely, or else under certain conditions lead only to a splitt- 

iag of the resonant magnetic surfaces into a filamentary structure. Near resonance, 

only one harsonic of the perturbing field affects the stability of the surface. A 
-metnod for solving the problem of plasma equilibriun in coroidal magnetic traps, based) 
“on the determination of the currents in the plasma and the associated disturbances of —~ 


Gard V2 oo SD £5 


“ABSTRACT: The purpose of the study was to ascertain the applicability of the mes 
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ne magnetic surfaces, is outlined. It is concluded that the formal solution of the 
perturoation-theory problem of equilibrium toroidal magnetic configurations contains 
. small denominators analogous to the solutions of perturbation-theory equations in 

classical mechanics. ‘The difficulties connected with the presence of the small denon-/ 
inators can be circumvented by nomalizing (suitably choosing) the unperturbed solution 
‘on whien the source function of the perturbation-theory equation depends. A concrete | 
‘method of renormalization is proposed. This report was presented by Academician M. A. | 
i Leontovich 8 December 1965. Orig. art. has: 21 formulas. 
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SOURCE: Ref. zh. Fiz., Abs. 2D223 
AUTHORS: Reznikov, V. M.; Pilipchuk, Yu. 8.; Solov‘yev, L. S. 
TITLE: Infrared spectra of dioxane-lignin 


CITED SOURCE: Sb. Materialy* l-y Nauchn. konferentsii Kompleksn. 
problemn. labor. Sibirsk. tekhnol. in-t. Krasnoyarsk, 1961, 36-42 


TOPIC TAGS: dioxane, lignin, dioxane lignin, infrared spectrum, ab=' 
sorption spectrum, hydrogen bond, hydroxyl group ‘ 


- TRANSLATION: Infrared dioxane~lignin absorption spectra (3619-=-763 
cm™~ region) were investigated in KBr dissolved in dioxane, suspend- :.--: 
ed in mineral oil, and in the form of a film. A strong hydrogen : 
bond is observed in the dioxane-lignin. It is established that in 
the lignin molecule, part of.the hydroxyl groups remains free. It 
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is noted that the dioxane and the lignin are bound i ; 
in the film. quite strongly 
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ORG: none 
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TITLE: Infrared absorption spectra of paradihalo en-substitu enzene|in 


various states of aggregation 


SOURCE: Ref. zh. Fizika, Abs. 12D270 


REF SOURCE: Tr. Komis, po spektroskopii. AN SSSR, t. 3. vyp. 1, 1964, 588-594 


TOPIC TAGS: IR spectrum, absorption spectrum, benzene, liquid nitrogen, single 


crystal growth, halogen 


' ABSTRACT: The infrared absorption spectra have been obtained for paradihalogen 
substituted benzene in various states of aggregation and at the temp erature of liquid 
nitrog en] The method of growing fine single crystals has been worked out, Polarizi 
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tion analysis has been carried out for the infrared absorption spectrum of oriented 
single crystals of the paradihalogen-substituted benzene, Interpretation of bands 
has been carried out. It has been shown that the fission of certain bands conforms 
to theory. A. Davydov. {Translation of abstract] (NT) 
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AUTHORS: Korshunov, A. V-i Solov'yev, L. 8.; Shufledovich, V. 1.3 Nekoshnova, N- 5. 


TITLE: Infrared absorption spectra of certain substances with hydrogen bonds in differ~ 
ent aggregate states 


CITED SOURCE: Tr. Bibirsk. tekhnol. in-ta, sb- 36, 1963, 10-17 


TOPIC TAGS: ir absorption spectrum, hydrogen bond, band spectrum, polarization 


TRANSLATION: Infrared absorption spectra of ahenat, | resorein, guaiacol; and-—@ ~~ 

y|naphthol in di fferent aggregate states and at a temperature of liquid nitrogen are obtained. 
‘The polarization of the bands of the substances in the solid state was also investigated. a 
It is found that in the liquid and particularly in the crystalline state the investigated sub- . 
stances have a few additional bands which are less intense than the fundamental bands 
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was found to be 5.65 x 10° neutrons/mole-roentgen. 
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AUTHOR: Shufledovich, V. I.; Solov'yev, L, S.3 Kuz'mina, 2. M.$} Nekoshnova, N. 5. : ‘) 
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TITLE: Sone avecteal characteristics of the side chains in furane ompounds met 
‘iis 
CITED SOURCE: Sb. Spektroskopiya. M., Nauka, 1964, 118-120 | ; 
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ws 
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TOPIC TAGS: spectrographic analysis, Raman spectrum, IR spectrum, furane resin, 
aldehyde, conjugate bond system, alkyl radical 


Ww 
me 


TRANSLATION: The authors studied the effect of the furane ring on the position of | 
the stretching vibration bands of CH3, C20 and C=C groups in the Raman and IR spec-; 
tra of 6 furane derivatives. The frequencies of the fundamental bands in the spec-’ 
tra of these compounds are given in the 4050-216 cm! range. The position of sym- j-. 
metric and skew-symmetric stretching. vibration bands in CH3 groups in the spectra | 
of furfruylidene acetone, sylvan and 1-(a-furyl)-butanone-3 is practically the same 
as the ordinary position of the bands for this group. The position of stretching —— 
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vibration bands for C20 (1660-1685 cm"! in the spectra of the two latter compounds): ie 

indicates that conjugation of this bond with the furane ring results in the same 

effects as conjugation with one double al Kissin. a 
perenne 
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24 26090 3125/3104 
De. AYA G 
AUTHORS: Lider, Ke Fes and Solov' ye¥s—Le—te- 
The oprical and photoelectrical properties of GeS and GeS, 


Fizika tyerdogo tela, Ve 4» HO» 6, 1962, 1500-1902 


PEAT: «The autnors studied the absorption spectra of GeS and GeS, single 


al Gistribution of photoconductivi ty 


rystals and layers, aod the spectr 
t of MoO x1 


of a Ges erystale The edge oF the Ges, spectrua (just as tha 
o structure; 4 photoconductive effect 


Biday Vo AS.Sa1 PbO, gl) has 0 


vy) 2 Pgs Gee 
Go-3 not snow Up kh narrow, int 
observed in the absorption spectrum of GeS at 
and GeS, specizens (monocrystalline plates) were syn 


s ina quartz ampoule ana tnen annealed at & temperature near their 


melting point. The two ra tales at of the GeS crystals at roon 
temperature are at ° d ‘dhen the crystal is cooled to 


and 72 
779K, the edges pass on } and 6900 A- The long-wave edge 


ense, polarized absorption line each #aS& 
779K and at 4°K. The Ged 
thesized from Ge and 
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5 /121/€2/006/006/01£/051 
The optical and... 3125/3104 
corresponds to the polarization Ejia, the short-wave edge to‘ Ec. a and c * 
are the crystal axes lying in the plate plane. The absorption line 
-- 7165 - observed in thin plates (d +50 ..) and when the crystal was turned. 
about the axis parallel t9 8, corresponds to & plane oscillator in the 
plane perpendicular to the axis. At T= 4.2°K, the edge in the 
component & a is at ~ 7120 A, and the line is nt »-7110 &.: A broad 
tuminescence band at -BOCO & appears in GeS crystals at 17°K. he blurred 
edge 7f the spectra gi tne Ges, crystals is displaced from 3500 A at room 
temperature to 7299 & at 77°%K.° The curve of the spectral distribution of 
photoconductivi ty taken in unpolarized lignt at 77.3°K has a maxigun at 
rw 7200 Oo =6The spectrum taxen at 200°K is more intense, with a peak at 
~ 71000 9, tne resistivity of Ges, specimens did not change on irradiation 


with concentrated undecomposed light from a mercury vapor lamp. Owing to 
the partial decom-osition of the vacuum evaporation-coated GeS, layers 


(with formation of GeS), absorption occurs in the range of transparency of 
the GeS, crystals. The spectrum of a GeS, layer vapor-plated in an HS 


atmosphere is similar to the aosorption spectrum of the Ges, orystals. ; 
3 


aos 
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The optical andes. B125/3B104 

The absorption ecge say lie between 7200 2 and 3400 a according to the 

shares of wes, ang GeS in tne gixture. Ther. are 2 figures. 

ALSOCIATION: Leningradskiy fosudarstvennyy universitet (Leningrad State 
University) 


January 22, 1962 
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AUTHORS: Grose, Ye. F., Corresponding Member AS USSR, Chang Kuang-yin, 
Solov'yev, Le Ye. 
fate eel 


‘PITLE: Absorption spectrum in the light-blue and dark-blue spectral 
ranges and deformation effects in thin epecimens of coprous | 
oxide 


PERIODICAL: Akademiya nauk SSSR. Dokladyy v. 146, no. 3, 1962, 577-560 a 


TEXT: Absorption and reflection spectra of cu,0 specimens were taken at 


4.2 and 77.3°K to check the assumption (Ref. 1: Fis» tverd. tela, 4, 261, 
627 (1962)) that the observed splitting of spectral lines of the Cu,0 


single crystal ie caused by deformation effects. In the absorption ° 
oe of a specimen 1 yp thick, the intense light-blue lines 
Ay 


10)" | gor7 2, alt)” 4. 4777 8, and the weak lines a(2®)" . 4740 % and 


fab)" » 4724 % were observed, which are interpreted as a splitting of 
‘tard 1/43 
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3/020 62/146 /003/009/019 
Absorption spectrua in the oes B101/B144 
the lines 40) » 4796 % and (2?) =. 4733 2 observed in the reflection 


spectrum. This was confirmed by the reflection spectrun of a wedge-shaped : 
Cu,0 specimen, where the splitting {noreased with decreasing wedge 


thickness, whereas no splitting was observed for a cu,0 lamina of 
10-15 p thickness. Likewise, the dark-blue lines 


(ab) e 4569 Q and ade) = 4505 Q were split in the wedge-shaped specinen. >a 
With a 5 p thick cu,0 specimen, these lines were split into two ; 


perpendioules y polarized lines. As (2) and acee are more intense than 
(2) and ae it ip concluded that they are sllowed lines of hydrogen- t. 
like exciton series: light-blue series (20) 2 21220 = 368/n° on”, 

(db) . 22302 - 4i5/n om’, 


nwi, 2, es | dark-blue series AD : ; 
nw, 2, oor « A Dand diagram is suggested (Pig. 4) which, complementary sry 
to Ref. 1, 1# confirmed by new experimental data: Between 4.2 and 1703°Cs 
the differences between the temperature coefficients of the yellow and 

green series are equal to those between the light-blue and dark-biue eeries. 
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Absorption spectrum in the ... B101/B144 

If the dielectric constants of all series are set equal to each other, then — 
(aie) = n(tb)) 7p (6) = R(¥)) = aldd) (1b) 79(e) ay) holds for the 
‘experimental values of the Rydberg constants ny) » 780.7, n(8) = 1200, 


R 1b). 368, R db) = 415 em™!, In all four exciton series, the deforma- 
tion effect acts primarily on the conductivity band. Under the action of 


, stress the conductivity sub-band [7 is slightly shifted, and the I 72 


sub-band is split. There are 4 figures. . The most important English- 
language references are: J. B. Grun, M. Sieskind, S. Nikitine, J. Phys. 
Chem. Solids, 21, 119 (1961); R. J. Elliott, Phys. Rev., 108, 1384 (1957); 
124, 340 (1961). : 
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_| AUTHOR: ._ Belov, _A._D.3 Mur‘n, B._P. ; Solov'yev, L. Yu.; Kapchinskly, I. M. “Aus 
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TITLE: Automatic regulation and measurement of the parameters of the high-frequenc 
-|€ields in a linear 109-Mev accelerator-injector /9 | 


SOURCE: I ational Conference on High Ene Accelerat e 1963, Trudy. | 
Moscow, Atomizdat, 1964, 471-474 


TOPIC TAGS: linear accelerator, high energy accelerator 


ABSTRACT: In a linear 160-Mev proton accelerator-injector, the amplitude and phase: ~ 
of the high-frequency oscillations must be stabilized with an accuracy respectively! 
#2 and #3°, according to the tolerances (I. M. Kapchinskiy et al., present confer- | 


ence, p» 462). In an accelerator one applies a system for the automatic regulation! 


L 

| of the phase of the accelerating high-frequency voltage and the characteristic fre-| 
quency of the resonator. The accepted measures for stabilizing the feed voltages | 

in the generators permit a considerable decrease in the variation of the phase in ; 
the high-frequency accelerator channels. It is possible here to apply only elec- | 
tronic-mechanical automatic regulation systems, which eliminates slow phase depar- 
tures in the high-frequency feed track and the thermal disorganization of the reso-. 
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| ACCESSION NR: ATS007936 oO | 
i j 
nator (B. P. Murin, NT-2160, Radiotekhnicheskiy institut AN SSSR. M. 1960). The i 
present report discusses the general scheme of the high-frequency track and the | 
electric circuit of the automatic phase regulation system in the accelerator chan- | 
nels. Selection of the carrier phases yields, for a given accuracy of the automa- ! 
tic phase regulation system, optimum stability of the fixed difference of phases — 
among the resonators. The present report discusses the expanded block diagram of 
the automatic phase regulation system for the second channel. In the bridge-type 
phase transducer, a signal from the resonator is in phase with the high-frequency { 
carrier phase oscillations. In case of the presence of a phase error, 4 pulse sig- 
nal will appear at the output of the phase transducer. The information entesing | 
the regulation system is free of transitional processes, since the phase traasducer; 
| has a stroboscope circuit which permits limiting the information during the course 
of the last 30 microseconds after establishment of the high-frequency field in the 
resonator. In the circuit for processing the error signal, the information is held; 
up to the following track, and after arrival of the second error signal of the same 
| pign from preceding tracks the circult transforms it into a controlling voltage, | 
| which acts upon the electric motors through magnetic amplifiers. Lach resonator i: .. 
i has two plates for correcting the distribution of the accelerating Field along the | 
| resonator axis. The report discusses the main parameters of the automatic phase 
| 
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regulation system and the principal system errors and their propagation and a ee 7 
tem of automatic control for the fixed phase relations among the resonators. Amp1 i+ 
tude transducers are employed for controlling the amplitude of the high-frequency | 
field. The transducers are comected with loops in the resonators with the ald of | 

a coaxial 75-ohm cable, in which a traveling-wave state has been established. The | 
transducer transforms the high-frequency pulse into a video pulse, whose amplitude: fj 
is measured by a compensation method with manual setting of the carrier voltage. 
Accuracy of measurement is 0.5%. Aperture of the first drift tube 1s 20 mm. The . 
transverse acceptance of the linear accelerator has been computed to be about 0.6 | 
ememillirad for full aperture. The accelerator will deliver about 100 militamperes. 
Pulse length will vary from 12 microseconds for one-revolution injection up to 40 | 
microseconds for three. The repetition rate is 12 pulses per minute. Orig. art. | 

has: 4 figures. ; : 
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AP6003293 SOURCE CODE: UR/0209/66/000/001/006%/0065 | 

AUTHOR; Solov'yev, M. (Bngineer + 
pSolor yet Ms (Snetaeer) ys 


ORG: none B Z| 


'PITLE: How to check out base-altitude ae, 
=65 


SOURCE: Aviateiya kosmonavtika, no. 1, 1966, 64 


- POPIC TAGS: altimeter, aircraft flight instrument, instrument calibra] 
: tion equipment 


| ABSTRACT: A portable instrument for checking low-altitude radio alti- 
‘ meters having light and audio base-altitude indicators is proposed. 
With this instrument the altitude indicators can be adjusted directly 
in the aircraft or in the laboratory. The instrument works on ll5-v, 
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| LOO-cps or 127/220-v, 50~cps current. With adapters and cable the 
device weighs about 1.5 kg (see Fig. 1). Orig. art. has: 1 figure. 
. Th 2 O 


Calibration “switch . 


« IRV-2/out ~: 
{av-vuyin: 3 


| : SHR32PL2NSH1(SH1-1) “_ ae 
_BHRZGPKTNSHP 3 BP mG6(100) : =F ane : SGii oti 2361(sH2-2) 
Crossover for cali~ — Crossover for cali- 
bration of SV=R RV=-2 . bration of RV~UM 
Pig. 1. Device for checking and calibrating 
altitude ¢«ndicators . , 
SUB CODE: 01/ SUBM DATE: none/ ATD PRESS: 4 ‘2LL/ | 
Card 2/2 es ~~. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3 


. - tA REUSE 


Luv ye", N.. iushener. 


Adept more extensively the new cethcds for vroduring buakwhest FPSSce. 
Muk.eolev.crom. 23 no.?:2l-22 2 '5?. \NILBA 10:9) 
(Buckwseat) iGrain ailiiar: 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3" 


a ae ane Sh A ES 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652310019-3 
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1, Glavnoye upravleniye mukomol'noy, krupyanoy 4 konbikormovey 


sti Ministerstva khleboproduktov -SFSR, 
a ala (Grain milling machinery) 
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Production of five grades of polished corn groats. Muk, elev, pron. 
24 no.11:23~24 NW '58, RA 11:12) 


1,Glavnoye upravleniye mukonol'ney, krupyaney 1 konbikorwevey 
promyshlennosti Ministerstva khleboproduktoy RSFSR. 
(Corn milling) 
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NEZLOBIN, Me; KHABE, L.3 SOLOV'ZEV, M. 


SPO 


lev 
Recent developments in the technology of groate. Muk,-elev, 
prom, 29 no.9:20-22 S '63. (MIRA 17:1) 


1. Proizvodstvenno~tekhni cheskoye upravleniye Gosudarst- 
vennogo komiteta zagotovok (for Neslobin, Khabe). 

2, Vaerossiyskoye ob*yedineniye khleboproduktov (for 
Solov'yev). 
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